Role of the amino-terminal residues of the interferon-induced protein kinase in its activation by double-stranded RNA and heparin.
We have previously reported that the amino-terminal residues 1-34 of the interferon-induced protein kinase (RNA-activated) (PKR) are necessary for its binding to and activation by double-stranded RNA (dsRNA) (Patel, R. C., and Sen, G. C. (1992) J. Biol. Chem. 267, 7671-7676). Here, we report that the amino-terminal 24 residues are indispensable for these properties of the enzyme. The replacement of these residues with 14 unrelated residues fully restored the protein's dsRNA binding activity, but only partially restored the enzyme activity. Mutation of residues 18 and 19 revealed their importance in determining the affinity of PKR for dsRNA and its ability to phosphorylate eukaryotic initiation factor 2 alpha. These mutations, however, did not affect PKR's autophosphorylation activity. Deletion mutants that failed to bind to and be activated by dsRNA could be fully activated by the alternative activator, heparin. Thus, activation of PKR by dsRNA and heparin is mediated through different mechanisms that require different domains of the protein.